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\not\in . + .. $\text{ _{ }}.N,$ $d,$ $k$
$N>0,$ $d>0,$ $k>(N-1)d$ . 2. $\cdot$ $-.$ ,.. . $\cdot$.:. ,










. (Levin $\ \mathrm{M}\mathrm{a}\mathrm{y}[5]_{\text{ }}$ Kuruklis [4]) . . . $\cdot$ . $\cdot$
. 2 .
.
$\frac{d_{X}(t)}{dt}+a\sum^{N}x(tj=1)-\tau j=0$ , $(\tau_{j}=\mathcal{T}+(j-1)d, \tau\geqq 0, d>0, \tau_{N}>0)$
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+$a>0$ , $\frac{a(_{\mathcal{T}_{1}+}\tau_{N})}{2}\sin(\sin(\frac{\pi}{2}\mathrm{I}\frac{\frac{Nd}{\tau_{1}+\tau_{N}d}}{\tau_{1}+\tau_{N}}\frac{\pi}{2})<\frac{\pi}{2}$














1. (3) . $z$
$P$ . $z=1$ . $M=2k+1+d-Nd$ .
$z= \exp\frac{(2m+\dot{1})\pi i}{M}.=\dot{e}^{\omega_{m}i},$
$p_{m}=2(-1)^{m} \frac{\sin(\omega_{m}/2)\sin(d\omega/m2)}{\sin(Nd\omega_{m}/2)}$











$z^{2k+1d-}=z+NdM=-1$ . $z= \exp\frac{(2m+1)\pi i}{M}=$












$k,$ $N,$ $d,$ $m$ $P$ . $k=$
$19,$ $N=4,$ $d=3,$ $m=7$ $z=i$ $P$ .






2. $\mathrm{I}=1$ $P$ $z$ $\frac{dp}{d_{Z}}\neq 0$ .
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(II) $z^{Nd}=1$ $z^{d}\neq 1$ $P$ .
(III) $z^{d}=1$ $- \frac{d}{dz}\{\frac{z^{k}(z-.1)}{z^{()}N-1d+\cdot\cdot+1}\}$
$\frac{dp}{dz}=-\frac{z^{k-1}}{N}\{(k+1)z-k-(_{Z}-1)\frac{d(N-1)}{2}\}$
. $\frac{dp}{dz}=0$ $z$ $z=1$ . $z=-1$
$2k+1-d(N-1)=0$ $k>(N-1)d$ .
.






$p$ $\frac{dr}{dp}$ $\frac{r}{z}(-\frac{(z^{Nd}-1)^{2}}{z^{k-1}g(z)})=rw$ $r\Re w$





$\Re w=\frac{2(\cos Nd\omega_{m}-1)^{2}Mp}{|g(z)|^{2}}$ (5)
. $|z|=1$










$\frac{(z^{\dot{\overline{N}}d}-\dot{1})^{4}}{z^{2Nd}}=(2\cos Nd\omega_{m}-2)2$ . $\square$
1. $F(z)=0$ $z$
. $2k+1+d-Nd=.M$ .
1. $z$ $-1$ $M$ $\omega_{m}=\frac{(2m+1)\pi}{M}$
$z=e^{\omega_{m}i}$ , $p_{m}=2(-1)^{m_{\frac{\sin(\omega_{m}/2)\sin(d\omega/m2)}{\sin(Nd\omega_{m}/2)}}}$
.






$p<0$ 1 . $p=0$
$k$ 1 . $p>0$ $P$
1 $P$ $\frac{dr}{dp}>0$
E 6.
. $parrow\pm\infty$ $z^{Nd}=1,$ $z^{d}\neq 1$ $z$ .










$p>0$ $m$ $p_{m}=2(-1)^{m} \frac{\sin\omega_{m}/2\sin d\omega_{m}/2}{\sin Nd\omega_{m}/2}$






























$\text{ }$ . $\frac{\omega_{m}}{2}=(2m+1)\theta$ . . .. . $\wedge$.
. $\theta\leqq(2m+1)\theta\leqq\frac{\pi}{2}$ $0<d\leqq k-1$
$\frac{\pi}{2}\leqq(2k+1)\theta\leqq\pi-\theta$ . $IC’\theta=\pi-(2k+1)\theta$
$\sin(2k+1)\theta=\sin K’\theta$ , $\sin(2k+1)(2m+1)\theta=\sin(2m+1)K’\theta$
$\theta\leqq I\mathrm{f}’\theta\leqq\frac{\pi}{2}$ . $N’=2m+1$ . (7)
.
$\sin K’\theta\sin N’\theta\geqq\sin\theta\sin K’N’\theta$
4 .
4. $x,$ $y$ $\theta\leqq x\theta\leqq\frac{\pi}{2}$ , $\theta\leqq y\theta\leqq\frac{\pi}{2}$
.
$\sin x\theta\sin y\theta\geqq\sin\theta\sin Xy\theta$ (8)
. $D= \{(x, y)|\theta\leqq x\theta\leqq\frac{\pi}{2}, \theta\leqq y\theta\leqq\frac{\pi}{2}\}$ .
$G(x, y)=\sin x\theta\sin y\theta-\sin\theta\sin xy\theta$
. $G(x, y)$ $D$ $\partial D$ .
$\partial D$ $G(x, y)\geqq 0$ .
$\frac{\partial G}{\partial x}$ $=$ $\theta\cos X\theta\sin y\theta-y\theta\cos Xy\theta\sin\theta$
$\frac{\partial G}{\partial y}$ $=$ $\theta\sin X\theta\cos y\theta-y\theta\cos Xy\theta\sin\theta$
. $x,$ $y$ ‘ $\frac{\partial G}{\partial x}=\frac{\partial G}{\partial y}=0$ $x,$ $y$
$\frac{x}{\tan x\theta}=\frac{y}{\tan y\theta}$ . $0<t\theta\leqq\pi/2$ $\emptyset(t)=\frac{t}{\tan t\theta}$





$x^{2}\theta\geqq 2\pi$ $\theta\leqq x\theta\leqq\frac{\pi}{2}$
$\frac{\sin^{2}x\theta}{(x\theta)^{2}}-\frac{\sin x^{2}\theta}{x^{2}\theta}\frac{\sin\theta}{\theta}\geqq.(\frac{2}{\pi})^{2}-\frac{1}{2\pi}>0$
$\pi\leqq x^{2}\theta\leqq 2\pi$ $\sin x^{2}\theta\leqq 0$ \hslash > .
$0<x^{2}\theta<\pi$ . $\psi(t)=\log\frac{\sin t}{t}$ .
5 $\psi(t)$
$\psi(\frac{x^{2}\theta+\theta}{2})\geqq\frac{1}{2}\{\psi(x^{2}\theta)+\psi(\theta)\}$
. $\frac{x^{2}\theta+\theta}{2}\geqq x\theta$ $\text{ }$ $\psi(t)$ \iota $\text{ }$ $\psi(x\theta)\geqq\psi(\frac{x^{2}\theta+\theta}{2})$
. $2\psi(X\theta)\geqq\psi(X^{2}\theta)+\psi(\theta)$




5. $0<t<\pi$ $\psi(t)=\log\frac{\sin t}{t}$ . $\psi(t)$ .
. $\psi’(t)=\frac{(t-\tan t)\cos t}{t\sin t}<0$ , $\psi’’(t)=\frac{\sin^{22}t-t}{(t\sin t)^{2}}<0$ .
. ([2] P87-89)
$\frac{dx(t)}{dt}+ax(t-\mathcal{T}_{1})+ax(t-\mathcal{T}_{2})=0$ , $(\tau_{1}, \tau_{2}\geqq 0, \tau_{1}+\tau_{2}>0)$
.
$a>0$ , $a( \tau_{1}+\mathcal{T}_{2})\cos(\frac{\tau_{1}-\tau_{2}}{\tau_{1}+\tau_{2}}\frac{\pi}{2})<\frac{\pi}{2}$
$N=2$ .







$N\geqq 3$ $p_{0}$ .
. $|p|$ .
6. $t$ . $N$ .
$| \frac{\sin Nt}{\sin t}|\leqq N$
. $f(t)= \frac{\sin Nt}{\sin t}$ . $t=k\pi$ $f(k \pi)=\lim_{tarrow k\pi}f(t)$
$C^{\infty}C\iota_{as}S$ . $2\pi$ $f(-t)=f(t),$ $|f(\pi-t)|=|f(t)|$
$[0, \frac{\pi}{2}]$ . $[0, \frac{\pi}{N}]$
$\frac{\sin Nt}{\sin t}=N\frac{\frac{\sin Nt}{Nt}}{\sin t}$
$\overline{t}$
$[0, \pi]$ $\frac{\sin t}{t}.\text{ }\hslash_{J}^{\prime \mathrm{j}\text{ }}l$
.
$\mathrm{B}\mathrm{a} \text{ _{ }}\frac{\sin Nt}{\sin t}\leqq N$ .
$\mathrm{q}\mathrm{i}\mathrm{n}$ $Nt|$
$arrow$ 1 $N$
$[_{\overline{N}}’, \pi]$ $|_{\overline{\sin t}}^{1}s \mathrm{I}\perp’ v|\leqq\overline{2\pi/\pi N}\perp=\frac{\mathrm{v}}{2}\mathit{1}<N$ . $\square$
$m\geqq 1$ $\frac{1}{|p_{m}|}$ .






















$| \frac{p_{m}}{p_{0}}|>\frac{2M(2M-Nd)}{d\pi^{2}}$ . $\frac{2(2m+1)}{NM}>\frac{4(2m+1)}{\pi^{2}}(1-\frac{2}{N})$ (13)
.
1. $N\geqq 12$ $m\geqq 1$ $|p_{m}|>p0$ .
2. $N\geqq 4$ $m\geqq 2$ $|p_{m}|>p0$ .
3. $N=3$ $m\geqq 4$ $|p_{m}|>p0$ .
.
$N\geqq 4$ $m=1$ .






$u= \frac{d\pi}{2M}$ & . $\frac{\pi}{6}<u<\frac{\pi}{4}$ .
$\frac{p_{m}}{p_{0}}=\frac{\sin(2m+1)u\cdot\sin 3u}{\sin 3(2m+1)u\cdot\sin u}\frac{\sin(2m+1)u/d}{\sin u/d}$ (14)
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2 ’ $\frac{\sin(2m+1)u/d}{\sin u/d}>\frac{\frac{2}{\pi}(2m+1)u/d}{u/d}=\frac{2(2m+1)}{\pi}$ .
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